Cooperation between JNK1 and JNK2 in activation of p53 apoptotic pathway.
FDH (10-formyltetrahydrofolate dehydrogenase) is strongly downregulated in tumors while its elevation suppresses proliferation of cancer cells and induces p53-dependent apoptosis. We have previously shown that FDH induces phosphorylation of p53 at Ser6, which is a required step in the activation of apoptosis. In the present study, we report that FDH-induced p53 phosphorylation is carried out by JNK1 and JNK2 (c-Jun N-terminal kinases) working in concert. We have demonstrated that FDH induces phosphorylation of JNK1 and JNK2, while treatment of FDH-expressing cells with JNK inhibitor SP600125, as well as knockdown of JNK1 or JNK2 by siRNA, prevents phosphorylation of p53 at Ser6 and protects cells from apoptosis. Interestingly, the knockdown of JNK1 abolished phosphorylation of JNK2 in response to FDH, while knockdown of JNK2 did not prevent JNK1 phosphorylation. Pull-down assay with the p53-specific antibody has shown that JNK2, but not JNK1, is physically associated with p53. Our studies revealed a novel mechanism in which phosphorylation of JNK2 is mediated by JNK1 before phosphorylation of p53, and then p53 is directly phosphorylated by JNK2 at Ser6.